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Preface

The constant evolution of information and communication technologies has a
tremendous impact on communication and information management systems and
methods. Besides, it significantly contributes to the improvement of efficiency in
companies, institutions, and brings more and more usefulness to users. By placing
information at the heart of products, processes, and behaviors, the fields of telecom-
munication and computer engineering have today revolutionized business, manage-
ment, as well as daily habits. This heavy technological and sociological trend gave
birth to new research opportunities, original topics, and reflection themes to both
academicians and practitioners.

Initiated in 2016, the International Conference on Digital Economy (ICDEc) is on its
way to become a traditional friendly and instructive yearly meeting. It offers a platform,
where discussions and exchanges allow enriching theory and practice related to the
evolving role of information system technologies in business, management, innovation,
e-commerce, and beyond.

Consistent with its core theme, the 5th edition of the ICDEc 2020, held during June
11–13, 2020, engaged more with telecommunication and computer possibilities by
embracing the virtual world in which we had our conference this year. This was
possible by creating a new and challenging virtual conference experience for the
participants. Breaking with traditional formats, this year’s edition gained in interac-
tivity and connectedness through visio-conference tools, and pre-recorded paper pre-
sentations. The paper entitled “Holding ICDEc 2020 Fully Online: Driving Principles
and Key Decisions”, published in the introductory section, presents the main strategic
and technological choices of the conference to make the event successful. The core
theme of this year – “Emerging Technologies & Business Innovation” – gave rise to
various fascinating subthemes, ranging from digital business model innovations, data
analytics, man-machine interactions, interactivity, digitalization and technological
change, and the processes through which these concepts/phenomena influence orga-
nizational and societal realities such as corporate culture, enterprise architecture,
business models, recommendation systems, and users’ online/offline presence.

To maintain what is progressively becoming an ICDEc research tradition, the papers
submitted to the competitive sessions were reviewed using a double-blind peer-review
process. Each paper received at least three reviews. In spite of the COVID-19 special
circumstances, 13 papers were selected thanks to the substantial contribution of several
distinguished reviewers – mainly PhD. researchers and full professors – in the fields of
computer science and business innovation, from about 30 universities around the
world. In this regard, we would like to express our thanks to these reviewers for their
dedication, the richness and depth of their comments and suggestions, and their
commitment to ICDEc.

The participants in this edition of the ICDEc conference appreciated the insightful
keynote speakers’ speeches, namely: Claude Diderich from innovate.d llc (Switzerland)



who talked about “Digital Business Model Innovation towards Competitive Advan-
tage”, Florin Gheorghe Filip from the Romanian Academy - INCE and BAR
(Romania) who focused on “DSS-Concepts and Enabling I&C Technologies to
Enhance Problem Solving Capabilities of Decision-makers”, Daniel Traian Pele from
the Bucharest University of Economic Studies (Romania) who presented “A Statistical
Classification of Cryptocurrencies”, and Sihem Romdhani from Veeva Systems
(Canada) who proposed “Embeddings for Recommendation Systems”.

We would also like to express our deepest gratitude to the country chairs, the
Organization and Finance Committees, as well as the Scientific and Program Com-
mittees for their support to make this conference successful. Special thanks go to the
sponsors and scientific partners of the conference, mainly Bucharest Business School
from the Bucharest University of Economic Studies, Romania.

The intended audience of this book will mainly consist of researchers and practi-
tioners in the following domains: Data science and analytics, digital transformation,
digital business models, digital marketing, cryptocurrency, and recommender systems.

October 2020 Mohamed Anis Bach Tobji
Rim Jallouli

Ahmed Samet
Mourad Touzani

Vasile Alecsandru Strat
Paul Pocatilu
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Digital Business Model Innovation Towards
Competitive Advantage

Claude Diderich

innovate.d, Switzerland
claude.diderich@innovate-d.com

At least since the advent of Amazon, digital business model innovation is in every
manager’s mouth. Many successful firms, including Airbnb, Facebook, and Apple, rely
on fundamentals of digital business models to define their strategy. To understand the
drivers of their success, it is important to grasp what determines success. The academic
answer to this generic question is also generic, namely “strategy”. Strategy, according
to Ansoff, Andrews, or Barney is rooted in allocating scarce resources. Strategists, like
Kaplan, Norton, or Steyer, see planning as the foundation of strategic success. Porter,
another renown strategy researcher, defines success as identifying and exploiting
competitive advantages in an industry setting. Others, like Mintzberg, see success
rooted in managerial decision making. All these definitions of success fail to consider
the specificities of a digital world, including being service oriented, its ever-changing
nature, the availability of big data, and the blurring of the notion of industry.

Martin defines strategy as making informed choices about how to play and win the
competitive game. This definition comes closer to a digital economy reality. A core
element of how to play in a digital world is defining a firm’s business model. The
business model framework is the new concept for leading organizational renewal in a
customer-centric digital world. The simplest definition of a business model is a
description of i) how a firm creates value for its customers and ii) how it captures value
for itself. When analyzing business models of successful firms, five key attributes can
be identified and related to answers from five key questions:

1) Customer segments – Who are the customer segments targeted by the firm and what
are their needs to be addressed, or, in Christensen’s terminology, what are the jobs
that customers want to get done?

2) Value proposition – How do the products and services that the firm wants to sell
generate value for customers by addressing their needs and supporting them to get
their jobs done?

3) Capabilities – How does the firm ensure that it can deliver upon the promises made
to its customers? This is especially relevant and challenging if the offerings are
intangible, like services or relationships, as is most often the case in a digital world.

4) Financials – How does the firm make profit from selling its offerings to its cus-
tomers? Stated differently, why should customers be willing to pay the price
requested by the firm to get their needs satisfied, their jobs done?

5) Competitive advantage –Why should customers buy the products and services from
the firm, rather than prefer those of their competitors or rely on substitutes?



To design an innovative digital business model, it is important to understand three
key differences between business models of brick and mortar firms (e.g. car manu-
facturers, shopping malls, craftsmen) and those of business models from firms oper-
ating in a digital economy.

First, many digital business models target multiple distinct customer segments and
create value by connecting them. A typical example is Uber, who connects people
seeking transportation from A to B with drivers offering such transportation on a
customized basis. Another example are credit card companies, connecting consumers
(buying products) with stores (selling products) and banks (handling the transfer of
money). The traditional concept of industry is replaced by that of ecosystem.

Second, successfully digital business models focus on a superior understanding and
fulfillment of customer needs. Rather than putting technology at the forefront (e.g.
blockchain or artificial intelligence) or focusing on scaling a commodity service (e.g.
messenger services or payments), as many less effective digital firms try to do, success
comes from helping customers get their job done. For example, Amazon addresses the
need for choice and availability of books rather than trying to sell books in stock. Hilti
offers access to construction tools, like drillers, on demand for specific tasks as a
service rather than selling them. WeTransfer supports transferring large files from one
user to another instead of selling a medium.

Third, successful digital business models address the old-fashioned competitive
advantage question in a novel way. Having a differentiating trait is especially important
in the digital world, as it is often all too easy to copy a digital business model.
Sometimes, competitive advantage is based on a winner-takes-all approach, like in the
case of Facebook. But often, having a distinct hard to imitate differentiating charac-
teristic is key. Access to specific resources (e.g. movies available on Netflix, songs on
Spotify) may be considered such a competitive advantage. Against common knowl-
edge, differentiation may come from focusing on specific customer segments, specific
jobs to be done, or even specific roles in an ecosystem, rather than trying to satisfy any
need from any customer at any cost.

In summary, successful digital business models exhibit four traits:

1) Desirable – Successfully digital business models offer products and services that
customers want to buy because they address one or more of their needs and create
value for them.

2) Feasible – Successful digital business models ensure that they can deliver upon the
promises made to their customers.

3) Viable – Successful digital business models offer products and services at a price
that customers are willing to pay and that does allow to generate a profit.

4) Competitive – Successful digital business models differentiate in a way that the
targeted customers prefer their products and services over those of competitors or
relying on substitutes.

xvi C. Diderich



About the Speaker

Dr. Claude Diderich is a strategy consultant specialized
in design thinking-based business model innovation. He
has more than 20 years of experience in business model
innovation, strategy design and implementation, products
and services development, business architecture optimiza-
tion, and digital transformation. Through the years as a
consultant, Claude has worked with numerous firms and
advised them on improving their profitability through
creativity and innovation in a digital age.

Claude Diderich holds a doctor ès sciences and a
masters in computer science engineering from the Swiss
Federal Institute of Technology in Lausanne, a certificate
of advanced studies in strategy from the University of St.
Gallen, and a specialization certificate in design thinking
and innovation from the Darden Business School,
University of Virginia. Claude is a member of the Strategic
Management Society and serves as a member of the edi-
torial review board of the Journal of Business Models. He
is the author of “Design Thinking for Strategy: Innovating
Towards Competitive Advantage” (2019).
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DSS: Concepts and Enabling I&C
Technologies to Augment Problem Solving

Capabilities of Decision-Makers

Florin Gheorghe Filip

The Romanian Academy, Bucharest, Romania
ffilip@acad.ro

Abstract. Almost six decades ago, when presenting the scientific program of
Stanford Research Institute, Engelbart (1962) stated: “…By augmenting human
intellect we mean increasing the capability of a man to approach a complex
problem situation, to gain comprehension to suit his particular needs, and to
derive solutions to problems”. The present talk is intended to show the role of
I&C (Information and Communication) technologies in supporting people to
make ever more effective decisions that are better adapted to the current business
and technological context.
The talk starts by highlighting the evolving meaning and scope of automation

and the role of the human agent in the management and control system archi-
tecture (Filip 2020). Then, several paradigms of the modern enterprise and the
relevant enabling ICT are reviewed.
A DSS (Decision Support System) is defined, in the context of management

and control systems, as an anthropocentric and evolving information system
which is meant to implement the functions of a human support system that
would otherwise be necessary to help the decision-maker to overcome his/her
limits and constraints he/she may encounter when trying to solve complex and
complicated decision problems that matter (Filip, Leiviskä 2009). A historical
account of DSS evolution is submitted based on the paper of Power et al. (2019).
The case of collaborative decision-making processes and the corresponding

multi-participant (group) DSS (Filip et al. 2017; Konaté et al. 2020) are ana-
lyzed. The preliminary results of the comparative analysis of the available
platforms for the case of crowdsourceing-based decision-making (Ciurea, Filip
2019) are provided.
The original main classes of DSS, namely model-oriented and data-oriented

systems, were proposed by Alter (1977). Since then, the I&C technology
advanced and new tools such as AI-based tools, Big Data, Cloud and Mobile
Computing, Internet of Things have enabled new DSS generations (Filip et al.
2017). A special attention is paid in the paper to AI (Artificial Intelligence)-
based tools. Their usage to support decision-making was foreseen by Simon
(1987). The combination of rule based expert systems with mathematical models
within DSS (Filip 1991) is reviewed together with the story of the DIS-
PATCHER, a family of early DSS designed to be used in production control in
process industries (refineries, petro-chemical plants) and related systems com-
posed of several processing units interconnected via buffer tanks. The concepts
of intelligent DSS (Kaklauskas 2015) and digital cognitive agents (Rouse,
Spohrer 2018) designed to continuously augment the human agent’s knowledge



and problem-solving capabilities are highlighted. The limitations and debatable
questions about the usage of AI-based tools are then reviewed.
In his assumptions about the future Age of information, Drucke’r (1967)

forecast that the information would become very cheap. Now, we can notice it is
not only very cheap, but also abundant, diverse, complex, valuable and shows a
fast dynamic especially in emergency situations as it is the nowadays one caused
by the Coronavirus. The Big Data/Data Science domain emerged and got
traction. The concepts drift in data streaming (Li et al. 2019) leads to ever more
complicated decision situations and problems. In a World Economic Forum
report (WEF 2019), it is stated that “Big-data decision making is a value driver
for impact at scale, one of differentiators that transforms how technology is
implemented, how people interact with technology, and how it affects business
decisions”. The DSS has evolved accordingly from model-oriented solutions to
data-driven ones. The open questions concerning the Big Data ethical issues
(Nair 2020) and the new Dataism paradigm (Harari 2016) are discussed and a
service-oriented DSS platform (Candea, Filip 2016) is eventually presented.
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Embeddings for Recommendation Systems

Sihem Romdhani

Veeva Systems, Toronto, Canada
romdhani.sihem@gmail.com

AI (Artificial Intelligence) technology is now transforming every industry from man-
ufacturing and life sciences to arts. Thanks to deep learning, we are able to build very
sophisticated and highly accurate machine learning models.

One of the most successful areas to have adopted AI is Digital Advertising. Rec-
ommender systems have changed the consumer marketing world and reshaped the
producer-consumer relationship. These are algorithms that provide recommendations to
consumers for products that are similar to their choices. Recommender systems are
widely used by websites such as YouTube, Netflix, or Amazon, and they have a
significant impact on consumer sales. There are different machine learning techniques
for building recommender systems. The latest ones use Embeddings.

In NLP (Natural Language Processing) domain, word embeddings is a technique
that uses deep neural networks to learn low-dimensional representations of words,
where similar words have similar representations (i.e., embeddings). Word2vec is a
method used to efficiently create word embeddings. There are two key principals
behind word2vec: the meaning of a word can be inferred from its context, and words
with similar meanings tend to appear in similar contexts. Hence, words can get their
embeddings by looking at their neighbors (words to the left and to the right of the word
to be encoded).

Skipgram is one of word2vec model architectures. It aims to train a model to
predict neighboring words using the current word. By doing so, we were able to learn
efficient embeddings that preserve the semantic and syntactic relationships between
words.

More recently, the concept of embeddings has shown to be effective in other
applications outside of NLP domain. Researchers from the Web Search, E-commerce,
and Marketplace domains have realized that we can use word2vec to learn embeddings
of user actions by treating sequence of user actions as context. Examples include
learning representations of items that were browsed or purchased or queries and ads
that were clicked. These embeddings have subsequently been leveraged for creating
recommendation engines.

Companies like Airbnb, Yahoo, Alibaba, Anghami, and Spotify have all benefitted
from using word2vec approach to extract insights from users’ behavior. They were able
to efficiently compare, search, and categorize items using embedding representations.
As a result, smarter and more powerful recommendation systems have been deployed,
allowing real-time personalization in search ranking. As an example, Airbnb used
skipgram model for Listing Embedding (vector representations of Airbnb homes) and
saw a 21% increase in Clickthrough rate (CTR) on Similar Listing carousel.

Despite all the success, building AI-base recommendation systems is hard. One
of the major challenges is building systems that are robust to real-world conditions.



There is still a huge gap between building a supervised model, achieving high per-
formance on a static test set, and shipping a valuable product resilient to conditions
change. And this is because machine learning systems are not good at generalizing
when the underlying data distribution changes (i.e., the input data differs too much
from the data they were trained on).

Amid the Covid-19 pandemic, online shopping behavior has radically changed,
throwing a wrench into many recommendation engines. Systems trained on pre-pan-
demic consumer behavior are showing cracks and/or deteriorated accuracy caused by
the sudden change in the way people now browse, binge, and buy, according to MIT
Technology Review published on May 11, 2020.

To tackle this issue, the AI community needs to implement new approaches and
processes for post-deployment monitoring like building an alert system to flag changes,
use human-in-the-loop deployments to acquire new labels, and assemble a robust
MLOps team.

In addition to creating tremendous value, recommender systems have enormous
downside risk if we do not use data carefully. Datasets are critical to AI and machine
learning, and they are becoming a key driver of the economy. Building a sophisticated
recommender system requires the collection of a massive amount of users’ data. This
data usually includes sensitive information, covering almost every aspect of people’s
lives. While users have nearly no control over how data they generate are used, data
collection often puts personal privacy at risk. Building the foundation for a responsible
data economy requires creating new technologies and business models that provide
trustworthy protection and control to data owners. Approaches include secure com-
putation through the implementation of cryptographic techniques, secure hardware
usage, and the ability to audit. Besides, advances in robust learning from limited and
noisy data could help build more sophisticated and resilient recommender systems
without compromising privacy.

About the Speaker
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sentiment analysis. She has also worked on recommenda-
tion systems using different ML algorithms including
Reinforcement Learning. Sihem is very interested in AI
and how to solve new and challenging problems.
Throughout her education, academic research, and work in
the industry, she gathered experiences and knowledge that
she enjoys sharing by actively doing public presentations.
Sihem has been a featured speaker at the Open Data Sci-
ence Conference since 2018.
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